To explore the prevalence and risk factors of female sexual dysfunction (FSD) in Iran. A total of 2626 women aged 20-60 years old were interviewed by 41 female general practitioners and answered a self-administered questionnaire on several aspects of FSD including desire, arousal, pain and orgasmic disorders (OD). Criteria of sexual dysfunction followed classification by DSM-IV. The sexual function was evaluated by the Female Sexual Function Index (FSFI). The subjects were randomly identified from 28 counties of Iran. Data on medical history, toxic habits and current use of medication were also obtained. Of the women interviewed, 31.5% (759) reported FSD. The prevalence increased with age, from 26% in women aged 20-39 years to 39% in those 450 years (tested for trend Po0.001). Thirty-seven percent reported OD, 35% desire disorders (DD) and 30% arousal disorders (AD), all of which increased significantly with age. Pain disorders were reported by 26.7%, occurring most frequently in women aged 20-29 years. The educational level (P ¼ 0.01) and marriage age (o18 years) (P ¼ 0.04) were inversely correlated with the risk of DD, OD and AD. No significant differences were detected in smoking history (P ¼ 0.18), the presence of previous pelvic surgery (P ¼ 0.08) and contraception methods used (P ¼ 0.42). A history of psychological problems (P ¼ 0.04), married status (P ¼ 0.03), low physical activity (P ¼ 0.012), chronic disease (Po0.01), multiparity (Po0.05) menopause status (Pp0.01) and spousal erectile dysfunction (P ¼ 0.01) were significantly associated with FSD. This study provides a quantitative estimate of the prevalence and the main risk factors for FSD in Iranian women.
Introduction
Female sexual dysfunction (FSD) is defined as persistent or recurring decrease in sexual desire, persistent or recurring decrease in sexual arousal, dyspareunia and a difficulty in or inability to achieve an orgasm. 1 The report of the International Consensus Development Conference on Female Sexual Dysfunction classified FSD into four disorders: designated desire disorders (DD), arousal disorders (AD), orgasmic disorders (OD) and pain disorders (PD). 1 Although FSD is a highly prevalent health problem affecting 25-63% of women, [2] [3] [4] information with regard to their prevalence is still scarce in international literatures.
Sexuality is an important and complex domain in quality-of-life studies. Sexual dysfunction is a taboo subject in many countries that negatively affects quality of life and may often be responsible for psychopathological disturbances. In many societies, such discussions are almost taboo; hence, these problems are often not volunteered. If female sexuality is disturbed, the consequences it might lead to include familial discord and divorce, 5 and reproduction is also affected. FSD prevalence may vary according to cultural, racial and health variables among countries. In addition, epidemiological data represent an invaluable tool for the development of strategies and the allocation of adequate resources necessary for providing assistance for populations. Several studies have been conducted in various countries worldwide to determine the prevalence of FSD. [5] [6] [7] [8] Nevertheless, few series were population based and used probabilistic samples representative of the general population. We studied the prevalence of FSD in Iranian women aged 20-60 years old, addressing risk factors associated with FSD.
Materials and methods
A total of 2626 women aged 20-60 years old enrolled in the cross-sectional cohort study. Sample sizes were determined for the 95% confidence interval (CI) with a design effect of 1.1. Using this assumption, a sample size of 2327 was required. With a projected subject dropout rate of 10%, the total number of subjects required for study was determined to be 2626.
A two-stage cluster random sampling design was used, with stratification of the primary sampling units. It accounts for about 97% of the population in this age range -roughly 70 million Iranians. The primary sampling units were census sections, the secondary sampling units were dwellings, and the final sampling units were subjects. The subjects were divided into four age groups, including ages 20-29, 30-39, 40-49 and 50-60 years. For population density, three levels were considered, including fewer than 500 000, 500 001-1 000 000 and more than 1 000 000 inhabitants. The secondary sampling units or dwellings were selected using the random route procedure and a computerized generated random number list. Extensive discussion of the sampling design and evaluations of sample and data quality are found in the book by Laumann et al. They were identified by 41 female general practitioners from the national population in 28 counties, and invited to a confidential interview.
Using a standard questionnaire, data were obtained about their age, education, marital status, toxic habits, medical history, disabilities and illnesses, help-seeking, economy, ethnicity, geographic location and age at which they first had intercourse. Female sexual function was evaluated with a detailed 19-item questionnaire (Female Sexual Function Index (FSFI)) described by Rosen et al. 10 The entire questionnaire is presented in Appendix A. This standardized questionnaire evaluates six domains of female sexual functioning during the last 4 weeks: desire, arousal, lubrication, orgasm, satisfaction and pain during sexual intercourse. The domain of female sexual AD was assessed in terms of frequency, level, confidence and satisfaction with eight questions, which was further divided into two separate domains of lubrication (four items) and arousal (four items). This breakdown will assess both the peripheral (lubrication) as well as the central (subjective arousal and desire) components. Other domains assessed include pain (three items), orgasm (three items) and satisfaction (three items). A scoring algorithm was devised to assess each domain and a composite score, thus, generated. Score ranges for items 3-14 and 17-19 are 0-5, and for items 1, 2, 15 and 16, 1-5. By adding the scores of the individual items that comprise the domain and multiplying the sum by the domain factor, individual domain scores were obtained. Factors were 0.6 for desire, 0.3 for arousal and lubrication, and 0.4 for orgasm, satisfaction and pain. Total score was obtained by adding the six domain scores. The full-scale score range is from 2.0 to 36.0, with higher scores associated with a lesser degree of sexual dysfunction (Appendix B). Scores o65% of maximum achievable score in each domain were considered as sexual dysfunction in that domain. Therefore, scores o3.9 in all six domains were considered as sexual dysfunction. We further categorized female sexual function as four groups: normal female sexual function (total score X23), mild FSD (total score 18-23), moderate FSD (total score [11] [12] [13] [14] [15] [16] [17] , and severe FSD (total scorep10).
Patients were asked to choose the response option that best suited their condition during the past 1 month. People living in-group quarters such as barracks and college dormitories were excluded from the study.
Concerning medical history, whenever useful, information given by the patient was checked by his general practitioner with medical records. Interviewers matched respondents on various social attributes in an interview averaging 45 min. The average number of interviews for each general practitioner was 41 (range 11-79). Each subject gave his informed consent before the interview. The study protocol did not include any clinical or diagnostic procedures.
Analyses performed in this study were made by the use of logistic and multinomial logistic regression. For assessing the prevalence of symptoms across demographic characteristics, we performed logistic regressions for each symptom. This approach produced adjusted odds ratios (ORs), which indicate the odds that member of a given social group (e.g., graduated) reported the symptom relative to a reference group (e.g., none educated). After the sample was weighted by the specified design, the percent or prevalence and population estimates of the degree of sexual dysfunction in the population and the corresponding standard errors were obtained to construct the 95% CI. To test a difference for the age categories, we used from w 2 test to assess whether we have differences in the number of women who belong to each category group. A latent class analysis (LCA) was used to evaluate the syndromal clustering of individual sexual symptoms. The basic idea underlying LCA is that some of the parameters of a postulated statistical model differ across unobserved subgroups. These subgroups form the categories of a categorical latent variable. This basic idea has several seemingly unrelated applications, the most important of which are clustering, scaling, density estimation and random-effects modeling. Outside social sciences, LC models are often referred to as finite mixture models.
Statistical analysis was performed using the computer statistical package SPSS/10.0 (SPSS, Chicago, IL, USA) and SAS/6.4 (SAS Institute Cary, NC, USA).
Results

Study population
Of the 2626 women who were interviewed, 217 (8.3%) were excluded from analysis because of missing data (182) and response not completed personally (35). Baseline average age of the 2409 women in the analysis sample was 31.2 years (range 20-60). The women excluded from the study did not significantly differ from the study group with regard to age, education and marital status. The study subjects' general characteristics are given in Owing to the strong relationship of age with FSD, the analysis of variables was age adjusted ( Table 3) . The age-adjusted prevalence was calculated by the direct method, assuming the total study population as standard. After adjusting for the strong effect of age on incident FSD, women with lower marriage age, financial dependency, lower educational level, lower physical activity and multiparity showed a significant increase in risk of FSD relative to those without these conditions at baseline. On the other hand, with regard to PD, age proved to be a protection factor for dysfunction.
Prevalence of FSD and risk factors Desire disorders (35%, n ¼ 843/2409). 
Frequency of sexual intercourse
Overall 81% of the women had had intercourse during the last month and 67% had had it weekly. With increasing age, the proportion of women who did not have regular intercourse weekly increased (OR: 3.05; 95% CI: 2.14-4.51; P ¼ 0.001) ( Table 5 ). In women aged 20-29 years, 68% reported of 1-2 sexual intercourses per week, 16% of 3-4/week and 8% of more than four intercourses per week. In women aged 50-60 years, 66% reported on regular sexual intercourses. The frequency of sexual intercourse has also been shown to be directly related to
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Search for help
Our study showed that 22% of women with FSD sought help from their gynecologist and 17% consulted healthcare professionals. Of those who did not seek help for their problem, 63% stated they would like to. The reasons for helpseeking are as follows: under pressure from their husbands (69%), eagerness to have satisfying sexual intercourse (31%) and distress about normality (45%).
Reasons of sexual dysfunction reported by women
When women were asked to explain the causes of sexual disorders they were suffering from, they linked them to the following:
A conflict in the relationship with her partner (loss of intimacy, intimidating atmosphere, poor communication, etc.) (72.3%). Poor knowledge of their bodies and sexually sensitive areas (49.3%). Partner's sexual dysfunction (82%). Poor partner performance and technique (87%). Personal psychopathological problems (66.4%). History of trauma (genital, obstetric, etc.) (42.6%).
Religion was not significantly associated with hypoactive sexual DD (OR: 0.64; 95% CI: 0.32-1.26; P ¼ 0.641). No differences between ethnicity and response to FSFI questions could be demonstrated (P ¼ 0.32). Owing to different racial residents in a specific geographic area, a simultaneous ethnicity, geographical location and FSD analysis was not possible. Therefore, two separate covariance analyses were performed. The first looked at race effects within one geographical location and the second analysis looked at geographical effects between all 28 counties. No effect of race was detected; neither the intercept (analysis of covariance P ¼ 0.32) nor the slope of the age relationship was influenced by race (analysis of covariance P ¼ 0.39). Drug intake, which respondents called medications for nerves and sleeping pill, correlated strongly (OR 2.42 and 3.3, respectively) with FSD.
The results of LCA allow for analyzing risk factors and quality-of-life concomitants in relation to categories of sexual dysfunction. Four categories were identified by LCA. These include women without FSD, mild FSD, moderate FSD and severe FSD. Table 6 shows the associations of categories of sexual dysfunction with emotional and physical satisfaction with sexual partner and with feelings of general happiness. Women with moderate and severe FSD experience diminished quality of life. There was not a dose response in the three domains of quality of life examined with increasing severity of the latent class. Low level of satisfaction with partner relationship is closely associated with manifest distressing dysfunction of sexual interest, lubrication and orgasm. However, the logistic regression in this sample did not indicate causality. For example, a distressing sexual dysfunction may, to a great extent, be caused by a disharmonious partner relationship, or an unsatisfactory partner relationship may lead to distressing sexual dysfunctions.
The mean scores of each dimension for each age group are shown in Table 7 . Of all six measured domains, the mean scores in five tend to decline with increasing age, except that of pain. Female sexual dysfunction in a population-based study MR Safarinejad
Discussion
FSD has a major impact on quality of life and interpersonal relationships. For many women it has been physically disconcerting, emotionally distressing and socially disruptive. Sexual dysfunction can also severely impair a woman's quality of life, selfesteem and interpersonal relationships. Although several investigators have looked upon covariates of women's sexual functions/dysfunctions per se, we have, in the literature, not found any other regionally or nationally representative cross-sectional investigations that specifically address the likelihood of FSD. Results from a national survey of people aged 18-59 years indicated that sexual dysfunction was common among women in 43% of cases. 11 In our study, the overall prevalence of FSD was 31.5%. In the entire study population, 37% reported on OD, 35% on DD, 30% on AD and 26.7% on PD, all of which (except pain) had a strong positive correlation with age.
The literature estimates of sexual dysfunction in women range from 19 to 50% in 'normal outpatient populations'. 12, 13 Although FSD is recognized as a widespread health problem, some controversy exists regarding the prevalence of FSD. Large differences are present in the prevalence of FSD between countries. They may reflect medical and psychological factors, particularly in the setting of possible socioeconomic, cultural and racial differences, the clinical definition used for each dysfunction, type of trial performed (self-applicable questionnaire, mailed questionnaire, interview by phone, personal interview) and the characteristic of samples (general population vs sexuality clinics) studied.
Population prevalence data are scarcer. A study in Britain found 53.8% of women had a minimum of one sexual problem lasting at least 1 month over a 2-year period.
14 The most widely cited study is based on the US National Health and Social Life Survey of 1992. This was published in 1999 and evaluated a National Probability Sample of 1749 women and 1410 men, aged 18-59 years. 4 The authors reported that sexual dysfunction occurs more often in female subjects (43% prevalence) than in male subjects (31%). In another survey in the USA conducted by the Kinsey Institute, 15 440% of female respondents again reported sexual problems.
In Brazil, Abdo et al. 7 analyzed 1219 women (36712 years) by a 38-item questionnaire. FSD was present in 49% of women, lack of sexual desire reported by 26.7%, pain during sexual intercourse by 23% and orgasmic dysfunction by 21%. In a survey conducted on the Turkish women living in households, Çayan et al. 6 studied 179 women aged 18-66 years using the FSFI. The prevalence of FSD increased from 22% in those aged 18-27 years to 66% in those aged 48-57 years. Castelo-Branco et al. 16 assessed FSD in 534 healthy women (5276 years) living in Santiago de Chile by the Laumann's test (DSM-IV). In this series, the prevalence of FSD increased from 22% in the 40-44 years age group to 66% in the 60-64 years age group. DD were reported by 38%, AD by 32%, OD by 25% and dyspareunia by 33%. In general, our data correlate well with the above-mentioned studies.
Some studies reported low prevalence of FSD. In a study by Kadri et al. 5 728 women (37713 years) living in Morocco were investigated. FSD was present in 27%, DD were reported by 18%, OD by 12%, AD by 8% and PD by 8%. This fact supports the role of social and cultural factors and the interrelation with the partner in the development of this dysfunction. However, a direct comparison between different studies is hampered by the lack of a uniform validated FSD questionnaire, characteristics of the study population, the method of assessment (self-applicable questionnaire, personal interview, phone interview, mailed surveys) and definitions of FSD. In this study, the most prevalent disorder was OD (37%). This disagrees with the findings of Çayan et al. 6 in Turkish women, and Abdo et al. 7 in Brazilian women and agrees with findings of Ponholzer et al. 8 in Austrian women. A major limitation of Çayan's study is Female sexual dysfunction in a population-based study MR Safarinejad 389 the fact that standard epidemiological sampling did not generate study population and the women were chosen from the same city, Mersin, Turkey. On the other hand, in the Brazilian study, the studied group comprised women with an educational level (high school and college degree) higher than that of the average Brazilian woman and subjects were chosen from among weekend visitors to beaches, parks and shopping malls, and therefore the studied sample is not representative of general population.
A major methodological problem when studying FSD is using the internationally accepted FSD questionnaires. The FSFI is currently the most frequently used FSD questionnaire, and the measure presents acceptable test-retest reliability, internal consistency and validity. 10 The major advantage of our study is the fact that, in contrast to mailed surveys, co-morbidities were assessed and verified by interviewers. Furthermore, our study is not hampered by low response rates in mailed surveys. Also, in the current study, standard epidemiological sampling did generate our study population.
Demographic characteristics and medical risk factors were assessed in all women, and the findings were compared between the women with and without sexual dysfunction. Of the sociodemographic data analyzed, age most strongly correlated with the likelihood of FSD. Low sexual desire, AD and orgasmic problems are age-dependent disorders, possibly resulting from physiological changes associated with the aging process. In our study, women aged 50-60 years had a 4.1 higher risk for DD, a 4.7 high risk for AD and a 3.4 higher risk for OD. In addition to hormonal alterations, psychosocial and interpersonal factors, medication use and associated illnesses are factors that mediate the effects of aging on sexual function in women. Although the prevalence of all aspects of FSD (except PD) increased substantially with age, sexuality remains an important aspect. In women aged 50-60 years, for instance, 65% reported on sexual desire, and almost 48% had at least three sexual intercourses per month.
After adjusting for the strong effect of age on occurrence FSD, women with chronic disease, low education level, financial dependence, lower physical activity, multiparity, menopause status and lower marriage age (o18 years) showed a significant increase in risk of FSD relative to those without these conditions at baseline.
In this study, 37% of the studied sample had OD. About 26% of women never attained orgasm. Possible explanations may include a restraining sexual education, poor partner performance and technique, and negative beliefs with regard to sexual activity. Insufficient clitoral stimulation may account for most cases of absent orgasm, and all women may be potentially orgasmic if adequately stimulated. About 27% of samples specified having PD. Psychologic pressure and relationship issues often result from pain. There is a cascade of responses from initial pain experience to expectation of subsequent pain, sexual aversion, inconvenient relationship effects, and development of additional sexual dysfunction. The pain may prevent intromission, often resulting in unconsummated marriages. Its supposed causes are restraining education, negative beliefs with regard to the anatomy of the hymen, misunderstanding about the mechanism of intromission, and interrelationship conflicts. In the current study, women ascribed their own sexual disorders to a problem in the relationship with their husbands (72.3%) or husband's sexual dysfunction (82%). A population-based study of the Iranian general population found a prevalence of 18.8% of sexual dysfunction in a representative sample of men. 17 However, 66.4% of the women linked their disorder to a personal psychopathological problem.
In our study, 35% reported having DD. Sexual aversion is the probable diagnosis in lifelong cases of sexual anhedonia. A significant association was found between DD and financial dependency, marital status, chronic disease, level of education, number of children and marriage age.
Sexual arousal as a separate component of the sexual response cycle was first recognized by Kaplan, 18 and arousal problems are often attributed to inhibited desire; they may occur independently. 19 Of the samples, 30% had AD. In Ponholzer et al.'s 8 study, 35% of the women had sexual AD. A lifelong diminished capacity for sexual arousal may be related to unawareness of genital anatomy and function. There was statistically significant relationship between AD and level of education, lower physical activity, marriage age, menopause status, psychological problems and chronic disease. Women reported in a significant manner that they considered sexual intercourse a drudgery. Sexual responsiveness is the result of an interaction of physical (e.g., depression, anxiety, medications for their treatment), psychosocial (e.g., chronic stress/ fatigue, gender or sexual identity issues) and relationship factors. 20 Depression and associated drug therapy are the most common biological factors that inhibit sexual arousal. 21, 22 Psychological causes might be the same as that in female OD. Inadequate stimulation or psychological inhibition may result in inadequate vaginal lubrication and cause coital pain. This study indicated a statistically significant association between psychological problems and all six aspects of FSD.
Female sexuality is more 'contextual' than male sexuality and, to specify dysfunctions without clearly acknowledging the strong interpersonal determinants of sexual response is problematical and probably confusing. Many women can experience adequate sexual arousal and even orgasm without experiencing any real satisfaction, pleasure
Female sexual dysfunction in a population-based study MR Safarinejad or even the tendency to repeat the experience. Sexual myths and misconceptions, negative emotions, anxiety, depression, body image concerns, relationship problems, communication-betweenpartner difficulties leading to poor sexual technique, previous or current sexual abuse or sexual harassment and substance abuse all contribute to FSD. Many women experience a lack of satisfaction with their sexual relationship, in spite of the ability to achieve arousal or orgasm. In our series, 31.5% of women had SD. Low physical activity, financial dependence, lower marriage age and lower educational level were correlated to SD. These data suggest that lifestyle changes may play a role in FSD. The introduction of a new diagnostic category of sexual satisfaction disorder is mandatory. This diagnosis must be applied when a woman is unable to achieve subjective sexual satisfaction, despite adequate desire, arousal and orgasm.
In general, race played a very small role in women presenting sexual dysfunctions. Another study showed that black women had an increased DD; no other association with race was found. 3 In spite of increasing chances of this disorder to occurring in black women, this study was not able to achieve statistical significance.
Patients are becoming more contented with turning to their physician for help with sexual problems. A study showed that 42% of women with sexual complaints sought help from their gynecologist. Of those who did not seek help for their problem, 54% stated that they would like to. 23 In this study, even if women were aware of the disorder, only 22% sought help from their gynecologist and 17% consulted healthcare professionals. Among those who did not seek help for their problem, 63% stated that they would like to.
Risk factors, associated with health and lifestyle, including smoking, educational level, occupational status, drug use, chronic disease (e.g. hypertension, cardiovascular disease, neurological disease or diabetes), psychological problems (anxiety, depression, irritability) previous pelvic surgery (gynecologic, urologic or colorectal surgeries), menstrual cycle or menopause status, previous pregnancies, contraception methods, number of children and marriage age used were also assessed in all women. The 'traditional' risk factors for the development of erectile dysfunction such as hypertension, diabetes mellitus, hyperlipidemia and a history of cardiac diseases were generally not strongly correlated to the presence of FSD, underlining the multicausality of these disorders. 7, 24, 25 There is limited literature on risk factors that may develop FSD. Laumann et al.
3 assessed risk factors associated with health, lifestyle and sexual experience. However, they did not assess menopause status and clinical risk factors such as previous pelvic surgery and chronic disease. In this study, no significant differences were detected in smoking history, the presence of previous pelvic surgery and contraception methods used between the women with and without FSD. However, our study showed significantly higher prevalence of sexual dysfunction in the presence of older age, lower marriage age, lower educational level, unemployment status, chronic disease, multiparity, low physical activity and menopause status.
Lower educational levels are positively associated with the presence of sexual dysfunctions, as also shown by similar findings by several groups. 3, [5] [6] [7] 26 Laumann et al. 3 found that the risk of FSD was halved in graduate women compared with those who did not finish their studies. Our results confirmed these data, as more than 12 years of education reduced the FSD risk by 36%.
The role of psychological factors is underlined by the ELIXIR study assessing sexual dysfunction in 4557 depressed patients. 27 In our study, psychological problems were also the risk factor associated with FSD. The link between FSD and psychological problems seems undemanding and the association between mood disorders and FSD has already been described. 28 Health status is a condition that reduces the FSD risk in women. In our study, the FSD risk diminished by 49% in healthy women. In a study, Avis et al. 29 reported that health status also appeared as an important factor for a reduced risk of sexual dysfunction.
Among the factors studied, the male partner's erectile dysfunction increased the risk of FSD fourfold. It needs to be emphasized that many aspects of FSD, such as DD, however, also depend on the presence of an adequate partner. A Canadian study found that male impotence was the most common problem that affects the sexual life of older women. 30 In addition, erectile dysfunction may eliminate sexual relationships completely. 31 In this study, 82 and 87% of studied population linked their causes of sexual disorders to partner's sexual dysfunction and poor partner performance and technique, respectively.
Although our results suggest that the menopause increases the risk of sexual dysfunction, there are still conflicting data concerning the role of menopause on sexual dysfunction. 32 Rosen et al. 2 studied women between 18 and 73 years old, and found that almost 70% of them had an adequate sexual life; however, aging and spinsterhood were significant predictors of FSD. Additionally, Avis et al. 29 evaluated sexually active women during the menopausal evolution and found that menopause was related to a loss of desire and sexual excitement. In our study, menopausal status showed a significant relationship with all aspects of FSD (except PD).
Prevalence of FSD varies significantly across marital status; married women are at higher risk and single women at lowest risk. This agrees with the findings of Kadri et al. 5 study and disagrees with the findings of the Laumann et al. 3 study. This
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Conclusion
